


Over 770 Great Lakes Beaches



• Bacteriological - fecal coliform or E. coli
counts; 

• Biological - nuisance aquatic plants, algal 
blooms, types of macroinvertebrates;

• Chemical - toxic substances, low 
dissolved oxygen, abnormal pH, odors; 

• Physical - scum, floating solids, debris, 
oil, sludge, turbidity.





• Cigarette butts
• Balloons
• Ribbon
• Plastics
• Cans
• Broken glass
• Syringes

Center for Marine Conservation
Lake Michigan Federation



















Basin Wide

E. coli Monitoring

Sponsored by U.S. EPA Region 5















Buffalo News

• Outbreak of type E 
botulism along the 
shore of Lake Erie 
kills fish-eating 
birds



• Hazard Identification
– agent, characteristics, harmful effects 

• Risk Assessment
– dose/response

• Exposure Assessment
– route, frequency, duration

• Risk Characterization





• number of 
infectious 
organisms

• their virulence

• immune status of 
the potential host



• Rotavirus
• Norwalk virus
• Polio virus
• Coxsackievirus
• Echovirus
• Adenovirus
• Hepatitis



• Cryptosporidium

• Giardia lambia

• Entamoeba 
histolytica

• Isospora sp.

• Balantidium coli

• Toxoplasma



• Escherichia coli

• Salmonella typhi

• Legionella

• Shigella dysenteriae

• Vibrio cholera

• Leptospira
• Aeromonas



• Schistosoma
“swimmers itch”

• Flatworms

• Nematodes



• Microcystis

• Cyclospora

• Pfiesteria piscicida
(Oceans)

• Gymnodinium 
brevii (Oceans)

Harmful Algal Blooms (HABs)



1.  Does swimming 
in the water carry 
with it an 
increased risk of 
illness, and if so, 
to what type?



2.   Is there an 
association of the 
illness rate to 
pollution from 
domestic 
wastewater, and if 
so, to what type 
of illness?



3.   Which, if any, of 
the potential 
indicators of 
water quality best 
defines the illness
symptomology to 
water quality?



4.   Can the relationship of swimming-
associated health effects to the quality 
of the water, as determined by a 
microbial or chemical indicator, be 
quantified sufficiently to produce a 
health effects, quality criterion for 
recreational waters?

Cabelli et al., 1983



• E. coli only

• Fecal coliform only

• Both

• Other



E. coli
200 CFU per 100 mL;

E. coli
100 CFU per 100 mL
(Ontario)

Guidelines for Canadian Recreational Water Quality-1992



E. coli
126 CFU per 100 mL;

or
Enterococci 
33 CFU per 100 mL

U.S. EPA Ambient Water Quality for Bacteria - 1986



Water just 
meeting the 
above standard 
could cause an 
estimated eight 
illnesses per 
1,000 swimmers.

NRDC, 1997



• Sampling

• Predictive models

• Real time 
information

• Risk 
communication



• Elevated bacteria 
levels

• Storm water and 
runoff

• Other (algal 
blooms, wildlife)

• Sewage
• Rain or preemptive
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IL IN MI MN NY OH PA WI

Bacteria 105 215 131 0 NA 257 3 11

Wildlife 0 74 0 0 NA 0 0 0

Rain 85 0 131 0 NA 206 0 85

Sewage 14 11 89 0 NA 0 0 3





• Association with 
illness

• Ease of 
detection

• Short time frame 
for results

• Reliability



• Differentiation of 
human vs. animal 
fecal contamination

– DNA fingerprinting

– phage typing

– PCR probes



E. coli

• Where?

• Extent?

• Sand or surf?

• Persistence?

• Public health 
significance?



• Cost of monitoring

• Lost beach days

vs.

• Illness/hospitalization

• Lost work days



• Actual risk vs. 
perceived risk

• Sources of 
contamination 

• Full vs. partial 
body contact 

• Dry vs. wet 
weather conditions





A single high E. coli [or fecal coliform] 
number does not necessarily mean 
anything as the E. coli could be from 
excrement left by a deer or another 
animal a short time before the sample 
was collected.  However, a series of 
elevated samples is a reason for 
concern.

Alabama Water Watch, 1996



It is impossible to design a regulatory 
program that can guarantee that any 
reasonable standard never will be violated, 
and there is a growing awareness that 
probabilistic concepts should be an 
integral part of the standard setting 
process.

Ward and Loftis, 1983


